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(54) BURNING-DOWN RESIN PATTERN AND PRECISION CASTING METHOD USING 
THIS BURNING-DOWN RESIN PATTERN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve such problems as heating fuse-loss characteristic, high 
temperature burning characteristic and residual ash content in a resin pattern improving the 
disadvantage in a wax pattern. 

SOLUTION: In a burning-down resin pattern used for a lost wax method, a resin liquid 
composition is formed by adding 1 to 30 wt.% plasticizer (D) into a two-liquid reaction 
hardening type urethane resin liquid (C) composed of a multi-functional polyol component (A) 
and a multi-functional polyisocyanate component (B), and further adding 1 to 20 wt.% wax 
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component (E). The resin composition is hardened within 5 min of usable time. 
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0: 5 ft N C O^ESWt-C *> V $ > ©aflttfHitrbti ft 

*»wcc©j:5tta»ti , iiaNco/oHi«« 
i«±. sj<y=i--ji/^©¥^s*B 

»&S3. 0W±i^'Stt4riCiCcJ:or. NCO 
/OH*i 1 . 0 £(T©fflRtc4iC>? 3^5BKea»3JJ 
Kn**>6T*5. C©tt«B*NCOJPFJE. 0H8i§ 

©3S^SJ»*» ft < i *> . * -> "7 - ©»ifS*^)ig 1/ . ±« 
**Jfl{-C*ft*>6"P*5. iMW©S(6ffl*©ttl>OH« 
B. iiKtC O H «?r«W O fctt«lCTSlS*IMS T 4. 
c©fc»«:«*tt©*-f*W*0. ttft&LTBMctt 
©SlHr ^SSiJ?: fB^M 3*D»|feS#4Ci*«-C**J: 
^lCfto-ri>-6t>©<k#A6*lS. 
[0 04 6] CtllCioT-^ NCO/OH=0. 7~ 
1. 0, JfiKBO. 8-0. 9-C$>S„ NCO/O 
H^0. 7 WTlCft 5 i -f V 5^7* - h S©Atl^J£« 

»i<b ft o . sfs«{k» 3 'XKMmn&zmtiK < ft o . 

<tt«»^*6*><tt4. NCO/OH01. 0 

eUbCCft * i -C VJ/T*- h«^j@flift >3 . S«^B$rfl 

[0047] ZSteXV (A) i^Stl^'J 
YVV7*-HSS» (B) Mt&EJtlMM-r&imt 

i. 7$>B4$£0TBh 'JifU>y7 5>, NN- 

6ns. cn6©ttsJSBji^y^-;HiS^*{cgRflDS 

ns. ii# 1 - 1 0 0 0 p p mrts^Wtfc* y t-^RS^ 
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vc&tim* (a) icMMt>mM&mzti 
*fc©r*a. pi««fin*5»«±«:ft*i. mum 
m# 5 t$wa± ± & ■> . mtmm&it^zmt: * fc? 

c i fctt a. uimrHV 1 afiTOfltefcttKi&ttS 7 

9 -ftm < . 2 ttfig • &sft*imi#K o -36 < ft 

4. iot, pMWIBIB1~2»*i«P*1/1>. 
[0 04 8 ] **MlKttH3ft«?«BH (D) 

[0049 ] *%mcmtz wm ( d > «. ib^s 
■ affc^rsarwasttr**. ccdpj^j (d) 4 0 

JR*JJWl±0-C«. y**?*TJ^-h (DOA) . 
is*i>?)\'7Zl>-\- (DOP) , y^?;l/7^u-h 
(DBP) fOfc ItK-Oi^U. £ 

u > y n - jus.a#Ky ixf*. 7*o f i/ > a 
-rt'S.&SK^x;* •fjk * u 7*n f U > ^ 'J a 
,g#itiPx ^ f^, i ? L> > 2" l» 3 - JUi? tf 'J x. - K 
^Vi?l'>^ , j3-^ l Ji- k 7"B fu>yv 

x-H)JiflfP,n5. x-f-WRTOBWit/ttt. x 

x-f-;k isx?l'l/yi) a— ft/tf-bx'f-A/X—f- 
;k ^i?l/>i"j3-j|/yifjH-fJk VxfV 
^ifi)a-)lxy-)l^f^-)lx-f)l, isx?U>i")a 
-fVi/zfl-frx-f-fr, h <)xf-u>if<) a-frisj? 
Jl/X—f;k hyx^U^i"; 
;k h *)x?u>>?y a-)l'Jx^)lx~f)l, Vox 
?[,s>f')a-)\,V>-7 : f-)\sX-f-)\,, 7-Yyx*\syy 
i)a-)l>i>jt?)lx-f>l>> f h7X^b>y;3-;l/ 
i?x^n-fiHf*iflf6h5. x-f-.iUx*7-;l/jfc 
iltB, x^u>i"j3-jl/- : &y7'5 : -;l'i--f^T-fe 
f— h, iyx9U>^')zi-)l : eyx9)lX--7-)V7-t 
f--K yx?u>^y3-;U*y7'f-;H-f-;b7i2 
?•- k i?i?f>y !/3-M/'7i-jH-f ;kT 

[0 05 0 ] miBoTMSri] ( D ) ©tefflfitt. 2«JgIt.« 
<tmVly*>mafc (C) tC*tbT2~2 0il%t* 

*. °imm (d) ©«m«*s2 oMKtt±tc*£*3 

■ttSioISffl (D) iWMMBM>»v/!/-FU -c 
f-yfJWI^-ri. *fc. TOSH (D) ©{gffl 
S# 2 M W«TK S £ . K p $ • AldUlS-CttHniR 

mm (d> »ffli'ctii4it©wi»*ft'c*i*t. usa 
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5tt*t5*<JW*-tt*fe«>«:»BMBW (D) 

-5. ZCV, -CtSfc-WniaRlJ (D) ?riff^W§ttSfc 

ft**, tobw (d> tmmmtohwmh, mum 
si© 3 ■XTzMsmmit $ * aaiwwrcH o c *6n 
io at«ttirsc4*«*j{irr*sc4*jac>iui/. *^ 

(Clofc. 

[ 0 0 5 1 ] C ©<£ 5 ftt@#3i 5 7 P#f$t«®B, 
*K©Wb«m©*«:?nB« (D) tfS^ftTt^J: 
9 $/c> ^©* 

(D) *»©*rt«:r*W«:fi!#L» JW^ttffil/fti> 

ffiM (D) i*tkl«jK«ffiJ5c-»rfeW{t«affl«:(ci; 

litflWttJW-fiMiWKjcoriiBsnri**. testis 

f B ^fi{«j§?: B&fiJcf CC « pI^^fW 5 »«rt"CHaW 
^b#0«f>4Ci*S£>||-C*S. Sf*0<B3^«rtT > 

30 [005 2] pJ^SiJ ( D ) tt. 2 «Sl&fl»kSWJ|g« 

tor* a. c^^ttm&u^vyw&mmm 
mstiz. aiflsH (d> trnmimmmom 

>m • BMctt©'<9>^*«9* < HBSn^Miaccttlt 

40 y>h4LT»^k*JRt|aW»a'C*S. C*l6©«* 
tt-fe ^ > h ■ »7Ktt-te ^> > h «. ffiffl-T SIWsHe -/ 
v-©Stl?(cJ:^ T^S3ti5. cn6©**tti»* 

S. 2?gJgl5ii{bStt}I§fS (C) Ccx?u>t*^-f F 

-f Flfi{CfStx^u>*+-y-^ h'MJ: 9 t*iR*tt#9 
x*U>**-!»--r Ktt-^T'ntfU^***^ FM 
?:ii>ft < -f S i SMctt^C » 2 ffiSJ&Kf t&iflWK 
(C) ittS. cn6?ri@S-r*Ci(CJ:i3 > «*ttt 
50 «*tt**S«Hrt-CWKr*Ci*J"C*4J:5(CJ5c5 
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&©?&*. *fc. oimi (d> ©asi«ffls*ia6 

■j-*CtK4:0. TOWH(D) 3*©ft*tt&iMctt4: 

X?)lX-J-)l • -ff-frX-f-h • 7X- Jl/X— -f-)[>t 

m (o) 0fbm64«fl». 2ttKftK<bttttifflft 
(B) ©ffci»sflttit«ffl«*iC/fc«»(l2 *aatw 
*fiMWB4BHtf**>©"C*S. £©*?&#«£«:* 
or. nj^ffj (D) *Jtttfl^ttJW*<«c*J:5«:. 

[0 05 3] &t,»"C. ^WtCffifflSnSn-? • 7 7? 
XfiS^ (E) K-3(,>TiBWfS. 
[005 4] 07 • "7* <t¥Elt&&C 

^Xl&ft (E) iLTB. ^»K#a-r4H«Sia>7SDt 

l/ttt, «*©#£it??£T£a7V2#;&£„ 

Sxxf7l>r*0. O'Jxx^l/il-teti-COi. SSi& 
ISMS • »R7*3-;U©i!8RK« 1 8tt±#£f*T* 

$ o iiiWWBW^s-f s. $ fc**RKtt«£ < ©ss?a 
m-mammsL^ t f a * gw-r scitcw. 

ISAfbXB*tt*fkLfcBlflrr* 0 . *©M£HHR» 
CC8 0-Ct?fS-C*^„ ftato&P 9 *t> 

■Jx*'J>7;»i>x. teftoOv* 
XiUB, #'JxfU>7';?X, Fisher-T 
t ops ch^rocj;9}#6*i-2>7^^x. D7MftS 
£#Rtf**l6©x*f;k C8-C3 2-CBi*ttXB 
^«©IIBI»«*^IW»XB^tttt©))«l**tR 

ttKcj:-j-cf#6ftS7 ^x-^, i"j3>^;«, 7 

*Xlj£# (E) B^'-77-/>XBtU7-f>i LT©tt 

r. nftetf'Jt-X^ (A) &&%m#>)-<Vi'7 
(B) ifcTiJfflfl (D) {Cjg)BLCC<l,>ttIl 

*<C) «cE^sn-cfe«DI3h*<. *t>»rtK:j»a 
l/t(,»4ttffi(C*S. C©«fc5tttt!BK:fet»T. 2ffi£ 
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3*^Btifcg©t8J|g*tC@#£bT^$ft*t£K 
ttS. T. *ft9I©ffllH@£<2. -5-©*ffi«:a 

7 • 7?**l&a#a!JMfflf 4fc©t?tt&(,»©r. 0 

7 mswx&ifi ctct<®m2tiz>tw^> 

ixm. C©a? • 7?*xj£» (E) BJma&KJ:* 
(Bin 7 • ^fSJ.m^cis^x rmt • • gffikj 
«Mi»»***Httnars»»*«*an»t©r*i. 

[0055] t©d7 • VvfZim (E) fit. 2mS. 
10 lEiMfUiOffiM (C) (C*fLT 1~20*S% 
mZKZbO-C&Z. tefflSAU *fi%«T©«^. 
07 • (E) *46ffl'J-5Ci«:«fc*lttO'3 

fbSttllift (C) ©«tttt#»<fc!K tifflSitSSiftlS 
Ofa»#ift*3ti4. *fc. WISgtgg#©3£«Hg 

S. «fco-C. 5fSL,<B5~2 0ag%-C*i3. J: Off 

5fig%-C*£. 
[0056] COO 1 ) • Xfi£# ( E ) B, 1cm 

20 '©Stf&KfcSgS&m fltftK. »ttt?*4. & 
• itt • SfcfcWMMfK • &!>&Mb1t 

MRRS*lSfc©TB&l>. *)*<**>1 cm'OitfttK: 
)R*'6**3'C**. ff*l/<». tllmm (BgO. 
8mm J ) OTT*£>&. SIS© 1 mmWT©WSf SP^tc 
B. ^C©a9jfflftHgtfii&»fc<<&*. t/cASo 
r. WCP7 • <7 9*xa0-(E) ©i^-»**s» 

«e. »ns^©^ft?^i[i5saitt. Kfi^©tKi^ffi»a 
30 wftippu < . »swf^-tiwf»a*«iafe-csftifc«i 

lr>. «ffiOlmm£l±(0«Sap»R:B. SMC©C37fiJ 

^ft«c«wftdE»)Wf*i!tr>T:**ifiific>. ^m©^)IS|5 

fHCUV • o -j (E) *i^< jSniit?©B. & 

imxmtcr&mk&ftf&mtifimtxtfttcti;*. c© 

§Bfiitcn7 • vv9xti& (E) #Jt«W£<»fti& 

[0 05 7] *t»t\ *l%W(C<gffl3n€)* (F) CC-^ 

[00 5 8] *^ (F) <bB, H.OTM. 

(F) iB. ®^0W(CBB^3h/c*». ®jmrfk¥A 

^•(F) iB. Cftfcfc-f^TfcStffc©-?**. *^ 

(F) *ffiffl-rsa*B. ^«ffisi«y-fvj/7*-hi 
so ©ft^sfEKj:ori6*-r*e!»#^t»jaffli4-r4fc 
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©-?**. mnmma, (d) 4p? 

■ 7 (E) iSvrSi^^Lfc^ra^ifiS-r 

feOf*l> 0 CftCCjJo-C. ft£&IIStsft:R&8BA 

[0 0 5 9 ] #6iS(»*«fc5&r SiH^tt*** ( F ) © 

fi-c* o , ma-rosss©^* • • ms. io 

U£XS>h. (F) ©«*» 2f8Eft>«<bS99U* 

>ttMfi8 (O K^otro. oi-i. osg%^ws 

ft£fc©T*£„ £F* L< B. 0. 03-0. 5Slt% 
<fc9iffSl,<B v 0. 0 8-0. 1 5*a%-c 

**. *# <f) an. ofia%«±K^^i. 

OTfcHiJITS C 4 fctt 0 . BB!«ffi*£F»£4 *S. 

BrS-JufrVJcfcivtB. SWa©A*S*J«iLS 20 
6, KSflteKAlU «S©rtfcS4JIM.SC4#«B 

[ o o 6 o ] 7j<# ( f ) b, ant. y 
9f (a) ccie^sftsi©?**. co^sffi* 1 ;*- 
(A) B**E£or*3-«£U *-jU7-f» 

*->if$,ft (a) tcE^fsn 

Sfif*** <>©?«: WttB. fftCMHKttl*. 30 
[0 06 1] »iifgttfflWc»«4«, B^+^UHJStt 

s„ t^L/^*1e>, ^©Tjcjg^agfco^rBifjciss 

SfiftH. *»4£<^*:«ttftSi|. 
il>*<H«ft«iJ. Vttmmv&Z, CtMi<D®MlT£ 
«. ^WB* (A) CcE£Sh*t>©r* 

s. ctii*. a) tc^-jgjgf 40 

in 

[006 2] JMffiSttfll*. -(KtCfilKTJl'+^S^e 

t»S. E£JftrtK(*. S**tt©&l,^®PM# <D) * 
a-? • -7 * ( E) #?¥ftf £©r. RMffiim 

«cn?>©»*tt©?si,»fSXK:ieifii-ra*>©tstoh 

[0063] »S**«itt. $7M4S£8fO&f4©* 

*tt©0 4B. -ffl©S^WffirittSiJ-c so 
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[0064] 4IMi*gtt4». «*tt©»l>«)H©*^ 

[0 06 5] cibx*§zm#zm> »rS©*t<*£ 
wimz. h tctotcmmms&m ztxz. &®m t b-s 

©l?ffiffittfflT*0, t"j3>(C7^U>*+D , -f F 

*»iS3tf6C4KJ:»). «ffi©<t>Ktt«»iS}-tt:R|« 
tt©** S©*«a*»^«Fr C 4#-C* 
«. C©H£. «!!©&g«<ET-fS#s. BtnSIS- 

sfc«>. **&«tttt#iHW3. «s©5tu»ett. me 
si*©«bs©»kb. ^avKW^su^jurj:^. 

*n««tt>. IMca-?^ 3- 

c4*>6, ^ateJfcj&sfcc-CB&t*©-?. «^ 
a©r*a. 

[0 06 6] *t»r. *^cc«ffl§naw«^J 
(G) (c-3t»-c»wr*. 

[0 06 7] Wfi^fff] (G) tUTB. -fV'>7*-h 

mimmmft£&&i>. mwm <g> tcs*sti 

SttttiLttt. ^Wtl^'Jx— (A) ^*W«e# 
>J^y'>T*-h (B) *njfiJW (D) ^jgfK-r-SC 

imt&tmittmmm (g) b. 

[0068] 2jKstc.iifbM^«g?s (o tmmvMt 
a»fc*»ir»r. wts^j (g> Bftuttcfc q *-*-<. 

«MrtSBKB. (G) 3&i^I>4tHi;ii»6ti 

fct^SICc**. *fc^%6*>4**«. *8«8L/«:<c>rt 
HI mmW±©S|3fii(CBWtS^J (G) #^J?gfl&©|*} 

«tt4lSl±-ttt/«>*J«i»*J*««:**i». 

[0 069] ^C^-C. #£WKffiffl3fta*£8iS*H-£ 
)^«®)©Mit (H) (cotiTSiB^-rs. 

[007 0] ^^^^imoSUDM- (H) 4B. 
ilfi«©^*!B5 • *#«©)8JgW • fiS««S©^«5©^ 

iWK-^r&a. saa©^g«3©#ffflit4i/rB, mmm 
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mtkmrnxtt • ±*mm*tt • w.mm ■ mm ■ mm 
©tanm. vm.<mMKmi>mi hnz. mm&mvm 

■f-c*s. immi^ro&mm^i-cmat^ti 
tch(D*mtb^\ 10 
[oo7i] chttfmft*mmm®<D'&Mft (h> 

u». Kmzft*&mm»<mMK (m ©Jt»s£f 
mxvt-hm (a) (Dttmicmitztcib, « • 
#±#">& < %fmfti-jkmm®<m.MK ( h ) ©** 

^sifsci^a-c*^,. ^in^^»is^©a 
wt <h> *&-gm#<j*->mft (a) ©is^ccig^ 
-r ^i«^TS)^*^©fflt*ffl)t (h> ©*tc 

[007 2] ^B^^^^mW (H) it, - 

£. .tot, ^HS^^^II^©SifflK- (H) ££W 
fifi^'j^-jusa (A) $«czi£#f&$tf6<!:. 

WS«It©{Wt (H) CC^WO;fc*#£f#^iM? 

c i «c& o , ^Wftetf t ( A ) * ©*#«# 
liter* ticcfc*,,, iot, ^ns^^sti©fiS 

»t (H) if^StcJ:-or^^iASnfc*^a?:»0 30 
t, 2Sm#>)*--)\<m (A) ©*#S£:3>l-n- 

[0073] zmK&mimmm <c> 

©PSSPJ • ££#] • SfeffJ • pltRtt? - • 

-iutt, w^-^ttaowaRBti^ioH 40 

XitfiO. 15-0. 50g/c.c. ti*gl5-10 
0 um©igfi3[#5f;^;fci3, UCAR Phenol i 
c Microballoon (a.^.^-yij—j^-f Ktt 
K) tt\ 77tFvOD^7x7- ($*tfllt»ai 

(») 8) ©*ftrmjE3ti-ri»5. c^i,>-)&fa« 
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00. 1-1 0fiS%r*-2>. 1 0SS%fcLhtC&S 
£> ST£;S?fbtt«}fll« (B) 

[0074] n^m&K.m^htim^mm 
«sn/ci5Hrt©*i})igM^*^^M£ L-c*r»r*3 

C£*fil&J-4fc©r*S. a ■>«£©*£?***« 

^at*wrei®frs*«:j:oriisi«:*#sns. hj 
nvBWiBXiciiff s tin vnimmmwtite m 
V)t» hmzmmzksgmic&V'? < fe©t?«*^/c» 

fc, ii>«f6A«©«fl|g|Si*ifijiK:4ST? * a C 4 #1 
Mit±mm-c$>z>. -ecr, ^ • fNraBttMfn*m> 

[0 0 7 5 ] -77. Kftlsfcttll*9lttKKfr>«6(C 
». ttlSSn^KSIffii^lSjS^M^jin. WHB©K« 

o. «Mg©i6B(icA«. »p*ffiaft*p^it;*»*3 

^«f!§«M©8 0 •C©®K*5f a T - D SESr 2 0-5 
5*Sft3ST*SCi*M^tBOfc. <fc95f$l-<W:3 0 
-5 0-C*S. 8 0"C©S!a*!">3r-Daar5 5fel 

«»S!?r-e©li?S7arffia-tf L«)SC i©)i-S 0 8 o-c 
©BBK*if a T - D ®gr 2 0 «T©«£. SJass-c 
OttlHB0nt«>^ 37-Dt4 0aTiftD, w« 

[ o o 7 6 ] t ©<£ ^ cc. mi®mm®*mfc<DW£.K. 

«. «JBg©a£#t5 - i!fb©a3 • nJffl»«S$H>P3 • 

9 tximommMmm ■ mmvmz ■ %® 

©J8P^fflS«:B8-^-rst>©-C*0. ■e©^9>X*J|S{ 
[0077] 

itaui) *r. zttsi&Kfts^u^itntt (o 

©HSfiWI4«T«cfB«8f*. 
[0 07 8] (HMffll-tMHft) 37Pa;l"<>(ci» 
J1/-KMDI (NCO=3 2%) 3 4. OSfiSB, oj^ 

?fJ£Lt:2-i5 : -;i"\+^;ur^-h^i4. Ofifi 

SB, ^^OfU>^j3-;l/ (MW=2 0 0) 2. 0 

sa^ftii^. «s-W¥«j»a. t^c^iai, sec 

^U^>7"U^';v-iO/c. NCO = 20. 
o/c 0 cnccrBMiJ^O. OillWM^o. 
l#'J-fV^7*- hfiE»<hLfc. 
[0 07 9]^>T. 4-yP3;l/^>CCX^U>i/TS 
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> • ^oeu>***-r vttnm (mw=3 00) 5. 
Oflfigpso'h tjjt?a-)V7w> • 7"afu>5f-+ 
*U FttAMl (MW=4 0 0) 1 8. OBfigP. TOBffl 
iL.T2 -i^J^+^ry^-h 1 0. 0gSaS£ 

1 5%v$>->tc. &m mmmo. o ibbsb, *t> 
*>i>m.&/*i'vy®WL (i o%^?t) s:a&s«o 

?J««ffl4 3»«:i«l,fc. KKatf • 7* 

or. *o^*5. oBBffittJnu c*i*i*biim* y 

*-;Ufc#<!: t,fc. 

[008 0 ] *-«»i»'J-fV> 
7*-Hdta©E£itttl : 1 (SB) rfc*. tttfffl 
«. NCO/OH«0. 8 8, o]m\&&mt2 4. 0 
fifi%. f;i<®£WStt2 l. 7BB%. n? 

• 7 ? »*fisa©awB» i o . omm%. rite* <) 
t-)ii&ft<D¥-mmmmt3. 43, wj-fv 

^T*-hfi8»©3|«jrBril6att«2. 3 3r<&£. 
[00 8 1] (JttMl 1 -WW*) 3 ypaji^OK* 
;U— KMD I (NCO=3 2%) 4 3. 0BB8B, 
MtbX2-x.9-}l^^)lTV>^.~ h£4. 01 
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*g)S. ^^Cb , U>yj3-JMMW=200) 2. 0 

5 Mftmmft t u * >f ksist m n c o © ■> u * 

'Jv-iLfc. NCO=2 5. 0%r*o/c. 

chK?«?asij^ o.oi mmmuam^b . 

[0 08 2] iX^r. 4 7Pa;l/'<>CCi^U>y7 5 
>• ^BtU>*=tt-f KttWJ (MW=3 0 0) 5. 
0fiSSBSO*trX7xy-;U- ^otu>*+t-f Ktt 
10 »(MW=4 0 0) 4 5. 0BBSB. * + tr^>J-«i: 

0ttR^**9i3-tt**>6. nsnoo-c. imm 

[0 08 3 ] * -;HS&£ 'J -f V 

7*-HS»OK^Jtttl : 1 (SB) r&S. tfftffi 
tt. NCO/OH«l. 0 2. oJ^fJ£Wfi«5. 0B 
B%. jJ<';x-f-;HH«((fBtt2 3. 411%, P7- 

7»^^jsJE^©*fira»oBB». ^wftapyah-^na 

fl«W«»B2. 2 6. 
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